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实验对 OsL-RLK1 和 OspPIR2 基因进行了生物信息学的分析，并根据蛋白序列
分析结果，设计 PCR 引物，得到了目的克隆，为了更好地研究它们的功能，及
其 在 水 稻 抗 病 反 应 中 的 作 用 ， 构 建 了 相 应 的 植 物 过 量 表 达 载 体
pH7WG2-OsL-RLK1 、 pH7WG2-OspPIR2 以 及 RNAi 表 达 载 体
pDS1301-OsL-RLK1、pH7GWIWG2（Ⅱ）-OspPIR2，用含有目的基因的根癌农
杆菌直接侵染诱导的愈伤组织，用新生的愈伤组织进行再分化，获得了再生植株。  
对得到的新生抗性愈伤、再生水稻植株通过组织化学 GUS 染色、PCR 检测验证
后确认，目的基因已经成功整合到水稻基因组中，并得到了表达。在通过半定量
RT-PCR 对转基因株系 RNA 转录水平的检测中发现，OsL-RLK1 基因过量表达的
转基因植株中该基因转录水平明显高于野生型，这说明在过量表达植株中
OsL-RLK1 基因能够稳定表达并达到较高的水平。对 6 株 RNAi 转基因植株的检
测显示，其中 5株并不表达OsL-RLK1基因，这说明在这些RNAi植株中OsL-RLK1
基因成功地被敲除，但也并不是所有的 RNAi 植株中该基因都得到干扰。这为后



















    Bacterial Leaf Streak (BLS) caused by the pathogen Xanthomonas oryzae pv. 
Oryzicola (Xooc.) is one of the major rice diseases in South China. It leads to 
decreased rice production usually by 15-25%; 40-60% can be serious in prevailing 
years.  
OsL-RLK1 is a hypothetical resistant-related gene that has been detected from 
rice genome based on the study of differential proteomics from rice leaves in response 
to bacterial leaf streak. It encodes a protein belonging to the large family of Receptor- 
like protein kinases. OspPIR2 encodes a protein belonging to the large family of 
Pathogenesis-related proteins. 
In this article, we studied the characteristics of OsL-RLK1, OspPIR2 by 
bioinformatic analysis. We got destination genes through PCR. In order to further 
clarify the mechanisms, the functions and the effects of these genes in 
plant-resist-disease reaction, we constructed the plant over expression vector and 
RNAi expression vector of OsL-RLK1 and OspPIR2 respectively. In this paper, we 
got the over expression vector pH7WG2-OsL-RLK1, pH7WG2-OspPIR2, and RNAi 
expression vector pDS1301-OsL-RLK1, pH7GWIWG2(Ⅱ)-OspPIR2. Then, the 
recombinant plasmids were integrated into the genome of rice via Agrobacterium 
tumefactions EHA105 mediation respectively. The transgenic plants were detected, 
and the results indicated that the recombinant plasmids had been transferred and 
expressed in the rice cultivars with PCR analysis and GUS gene expression detection. 
The mRNA expressional level of OsL-RLK1 in regenerated plants were detected by 
semiquantitative RT-PCR, the results shows that the expressional level of OsL-RLK1 in 
over expression transgenic plants were higher than in wild type plants, this indicates 
that OsL-RLK1 can be expressed stably. Furthermore, the detection of six RNAi 
transgenic plants shows OsL-RLK1 gene did not express in five of them. It implies 
that OsL-RLK1 was total knocked out successfully. But we also found that gene 















We got the preliminary results by the physiological and biochemical analysis of 
the transformant. The potential roles of OsL-RLK1 and OspPIR2 as resistant-related 
genes in the processes of defense are discussed. 
 



















缩 略 词 
4 
缩 略 词 
BLS(Bacterial Leaf Streak) 水稻细菌性条斑病
RLK(Receptor-like protein kinase) 受体类蛋白激酶
LRR(Leucine-rich repeat) 富亮氨酸
PR-5 (pathogenesis-related protein 5) 病程相关蛋白 5
RNAi(RNA interference) RNA 干扰
LB Luria-Bertani 培养基
2,4-D (2,4-dichlorophenoxy acetic acid) 2,4-二氯苯氧乙酸
NAA (naphthalene acetic acid) 萘乙酸
6-BA (6-benzylaminoppurine) 6-苄基氨基嘌呤
KT(Kinetin) 激动素
AS (3,5-dimethoxy-4-hydroxy acetophenone) 乙酰丁香酮
Hyg (hygromycin B) 潮霉素 B
Cef (Cefotaxime Sodium) 头孢霉素
Carb (Carbenicillin) 羧苄青霉素钠
GUS (β-glucuronidase) β-葡糖醛酸糖苷酶
CTAB (cetyltriethylammonium bromide) 十六烷基三甲基溴化铵
X-gluc 5-溴-4-氯-3-吲哚-β-D-葡糖苷酸
PCR (polymerase chain reaction) 聚合酶链式反应
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第一章 前 言 
1 水稻细菌性条斑病概况及研究进展 
1.1 水稻细菌性条斑病概况 
水稻细菌性条斑病（Rice Bacterial Leaf Streak），简称细条病，是由Xanthomo- 









slucens f. sp. oryzae，误将其作为白叶枯病菌。1990年Swing等根据病原的表型、
基因型、化学分类资料重新承认水稻黄单胞菌这个种（X. oryzae），该种包括了
分别引起水稻白叶枯病和细菌性条斑病的黄单胞杆菌白叶枯致病型（X. oryzae pv. 
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